We propose a highly accurate approximate solution for Navier-Stokes Equation (NSE) based on the similarity between NSE and Advection Diffusion Equation (ADE). First, we present the analytical exact solution of ADE using a Green function (integral kernel) that is obtained from the diffusion equation over uniform flow field (or velocity field) in three dimensional (3D) boundless region under arbitrary initial condition. Next, from the explicit similarity between NSE and ADE, we derive the approximate solution of NSE using the analytical solution of ADE.
Introduction
Navier-Stokes Equation (NSE) is well known as fundamental one in Fluid Mechanics 1 . Because the exact analytical solution of NSE is not yet obtained, we have to use numerical computation for the solution under the arbitrary initial and boundary conditions. For the numerical computation method, Difference Method, Finite Element Method and Boundary Element Method are well known. However, as for the Difference Method, it tends to be difficult to deal with complicated boundary conditions. In addition, the method has to satisfy the well-known Courant condition to obtain the stable computation solution. On the other hand, the Finite Element Method takes much time to solve simultaneous equations appeared in the method, and the Boundary Element Method has a problem in the computation precision for the analysis of viscous flow of high Reynolds number.
Even if we obtain the result by using such numerical computations, those methods take much time and the results are involved by not a little computation error. So, in order to reach the more accurate solution, it would be desirable to have an analytical approximate solution that is as much as close to the exact one. In order to obtain such an analytical approximate solution, we focus on the similarity between the NSE and Advection Diffusion Equation (ADE). And, we derive the exact analytical solution of the ADE over uniform flow field (or velocity field) in three dimensional (3D) boundless region under arbitrary initial condition [2] [3] [4] .
Moreover, we derive the highly accurate approximate solution of NSE, using the solution of ADE.
Advection Diffusion Equation (ADE)
Let C be a fluid of density (or density of material), and 
…(1)
Here we introduce the Dirac's δ function as in the following (2).
…(2)
The initial condition and the load generation rate function are shown in Eq.(3) and Eq.(4), respectively.
For the Eq. (1), we have the exact analytical solution 5 as follows.
( ) . Using the following notation in (6), the Eq.(1) can be represented as Eq. (7).
, where p r means the position at the present time point and r means the general position at the past time point, respectively. Using the vector notation, Eq. (5) can be represented as shown in Eq.(8).
where
In order to check the exact analytical solution of the ADE, we substitute Eq. (5) for Eq.(7). First, we use the t ∆ as shown in Eq.(9).
Then, K and σ in Eq.(8) can be written as follows.
Using Eq. (10), we take the derivative of Eq. (10) with respect to t as shown Eq.(11).
When we take the derivative of Eq.(8) with respect to t , we only differentiate the Green function (Eq. (8)). In the same way as above, the derivative of the C with respect to y and z can be obtained respectively. Therefore, the right hand side (RHS) of Eq. (7) is represented as Eq.(18). Because Eq.(13) (LHS of Eq. (7)) equals Eq.(18) (RHS of Eq. (7)), we have proved that the Eq. (5) is the exact analytical solution of the ADE (Eq. (7)).
Navier-Stokes Equation (NSE)
We consider that the NSE shows a Law of conservation of momentum with respect to
and that NSE is a kind of Advection Diffusion Equation (ADE) with respect to the momentum. 
If we regard that the v is a constant vector during infinitesimal time, we can obtain the highly accurate approximate solution of NSE by applying the solution of ADE based on the aforementioned corresponding relation.
…(25)
This means the velocity (or momentum) at the point
is decided by taking the diffusion of the momentum from the surrounding points that can be computed by the convolution of the Green function (Fig.1) . 
